Presynaptic inhibition of excitatory input from the substantia nigra to caudate nucleus neurons by a substituted quinolinone derivative, 7-[3-(4-(2,3-dimethylphenyl)piperazinyl)propoxy]-2(1H)-quinolinone (OPC-4392).
The effects of a newly synthesized quinolinone derivative, 7-[3-(4-(2,3-dimethylphenyl)piperazinyl) propoxy]-2(1H)-quinolinone (OPC-4392) on neuronal activities of the caudate nucleus (CN) were investigated in cats anesthetized with alpha-chloralose using a microiontophoretic method. In the CN neurons of which spikes elicited by stimulation of the pars compacta of substantia nigra (SN) were suppressed by iontophoretically applied domperidone, a dopamine D-2 receptor antagonist, application of OPC-4392 (100-200 nA) inhibited the spike generation induced by SN stimulation. Conversely, the CN neurons insensitive to domperidone were unaffected by OPC-4392. Iontophoretic application of CPC-4392 up to 200 nA did not affect glutamate-induced firing of the CN neurons, of which the firing was blocked by dopamine less than 100 nA. In addition, OPC-4392 did not inhibit firing induced by bromocriptine, a dopamine D-2 agonist; while domperidone suppressed the bromocriptine-induced firing without affecting the glutamate-induced firing. These results suggest that OPC-4392 acts on the dopaminergic nerve terminals and inhibits excitatory transmission from the SN to the CN.